Introduction: Physical exercise has been associated with improvement of quality of live (QoL), but its effect among the elderly with depression and Alzheimer's disease (AD) is still unclear. This systematic review evaluated randomized and controlled studies about the effect of physical exercise on QoL of older individuals with a clinical diagnosis of depression and AD. Methods: We searched PubMed, ISI, SciELO and Scopus from December 2011 to June 2013 using the following keywords: physical exercise, quality of life, elderly, depression, Alzheimer's disease. Only six studies met inclusion criteria: two examined patients with AD and four, patients with depression. Results: The studies used different methods to prescribe exercise and evaluate QoL, but all had high quality methods. Findings of most studies with individuals with depression suggested that exercise training improved QoL, but studies with patients with AD had divergent results. Conclusions: Although different methods were used, results suggested that physical exercise is an effective nonpharmacological intervention to improve the QoL of elderly individuals with depression and AD. Future studies should investigate the effect of other factors, such as the use of specific scales for the elderly, controlled exercise prescriptions and type of control groups.
Introduction
Epidemiological data have shown a significant increase of the aging population around the world, especially in developing countries. 1 It is expected that within the next fifty years there will be 58 million older individuals, accounting for 23.6% of the total population. 2 According to the Brazilian Public Health System, public spending with hospitalizations of older individuals was US$ 659 million in 1996. 3 Chronic diseases associated with aging, such as depression and Alzheimer's disease (AD), have already become a growing demand in public health services. 4 However, epidemiological studies about dementia and depression in elderly populations should take into consideration the limits between depression and depressive symptoms, as well as the cognitive decline of healthy aging. 5 A common feature of depression and AD is low quality of life (QoL). 4, 6 According to the World Health
Organization, QoL is defined as an individual's perception of their position in life, in the context of the culture and value systems in which they live, and in relation to their goals, expectations, standards and concerns. 7 QoL evaluation is extremely important for public health, and some economic indexes have been developed for that purpose. Among them, the quality-adjusted life years (QALY) index estimates quality years earned, whereas the disability-adjusted life years (DALY) index calculates years lost due to disability. 8, 9 QoL, a ubiquitous concept, is associated with social, psychological, and functional factors. Therefore, an increased prevalence of depression and AD among the elderly may lead to lower QoL. Especially in AD, cognitive and motor changes may increase dependency on others for the performance of activities of daily living, which may limit QoL. 10, 11 Moreover, impaired awareness of disease may affect the subjective evaluation of QoL. 12 However, the association of QoL with depression and AD remains unclear. 13 Some studies have pointed out that physical exercise is a low-cost intervention to improve QoL among older populations. [14] [15] [16] In addition to cardiovascular and musculoskeletal benefits, exercise promotes an increase in cognitive performance, self-effectiveness and motor control, which leads to improved functional capacity and QoL. 14, 16, 17 However, current evidence applies to healthy individuals 18, 19 and individuals with depressive symptoms. 15, 20 Few studies have included older individuals with a clinical diagnosis of major depression and AD. [21] [22] [23] [24] [25] [26] Although data about this association are scarce, previous reviews concluded that the differences in exercise type and QoL evaluations might have affected comparisons between studies. 27, 28 Moreover, some of those reviews included adults in general and analyzed other variables, in addition to QoL. 
Criteria for eligibility
We reviewed randomized controlled trials that investigated the effect of exercise on QoL using different exercise types and intensities, written in English or
Portuguese. Studies were included only if they used specific scales to assess QoL and included individuals older than 60 years who had a clinical diagnosis of depression or AD.
Information sources
We searched PubMed, ISI, SciELO and Scopus using 
Search
The following criteria and limits were used to search , 26 a multidimensional questionnaire that covers eight domains: physical functioning, role physical, mental health, role-emotional, social functioning, vitality, pain and general health. 30 However, only results in the physical functioning item were significant. In contrast,
Steinberg et al. 25 found a non-significant improvement of QoL measured using the Alzheimer's Disease-Related
Quality of Life (ADQRL) scale. The control group in one study was a home-safety assessment group 25 and in the other, a group of patients that received routine medical care and no intervention. 26 The evaluation of depression, also using the SF-36 ® , revealed that all studies had significant results.
There was significant improvement in all domains, except in general health. [21] [22] [23] [24] Exercises were different, especially in type, intensity, and duration of the intervention. Control groups were also different: three studies used social contact and health education [21] [22] [23] and one, no intervention. 
Data collection
After a first double screening of titles and abstracts, the studies were selected for full-text reading by two reviewers. In case of disagreement between them, the results were discussed with a third reviewer.
Selection of studies
We excluded studies that used physical exercise together with other interventions, as well as studies that did not include any clinical diagnosis. We also used the PEDro scale, 29 an 11-criterion scale that assess methods and statistical quality of randomized controlled trial according to scores that range from zero to 10.
Risk of bias
Bias measurement was based on the type of exercise (supervised and non-supervised) and control group (with or without social contact), because these two factors may affect depressive symptoms, mood, and QoL. Moreover, randomization and blinding were evaluated in all studies. may also affect the perception of QoL, because these evaluations are subjective. 31 Only two studies about AD met the inclusion criteria for this review. In one of them, there was significant improvement of the physical aspect measured using the SF-36 ® . 26 However, the type of exercise was not described, and the scale used was not specifically designed for individuals with AD. In contrast, the results of another study using a QoL scale specific for individuals with AD, the Alzheimer's Disease-Related Quality of Life (ADQRL) scale, were not significant. 25 Some factors were identified as biases, such as the difference in QoL scores between groups at baseline and higher scores in the depression scale after the intervention.
Despite the association between depression and AD, mean depression score was not above the cut-off point.
Moreover, although these studies investigated the same type of exercise, they used different QoL scales, which may affect their comparison.
The most frequent scale in the studies included in this review was the SF-36 ® , a frequently used instrument validated for the general population. Only two studies were blinded to group allocations and follow-up evaluations. 18, 24 The assessment of study quality using the PEDro scale showed that all six selected studies had scores greater than or equal to six and were classified as high-quality studies. Table 1 summarizes the characteristics and results of these studies.
Discussion
This study reviewed studies that investigated the effect of physical exercise on QoL in older individuals with depression or AD. Although some studies found significant improvement of QoL, findings were different for specific aspects of QoL and type of exercise.
Studies have used different exercise types, such as strength training, 23, 24 tai chi chih, 21 and combined exercise (strength, aerobic, balance, and flexibility). 
